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� ÉÊ·¨Í±¨° Œ. �. ¨ ¤·. P13-2011-43
„¥É¥±Éμ· ¸ ¶·μË¨²¨·μ¢ ´´Ò³ ± Éμ¤μ³ ¨ ¤¢ÊÌ±μμ·¤¨´ É´μ°
¶Ô¤-¸É·¨¶μ¢μ° ¸¨¸É¥³μ° ¸Î¨ÉÒ¢ ´¨Ö

�·μ¢¥¤¥´μ Ô±¸¶¥·¨³¥´É ²Ó´μ¥ ¨¸¸²¥¤μ¢ ´¨¥ ¤¥É¥±Éμ·  ¸ ¶·μË¨²¨·μ¢ ´´Ò³
± Éμ¤μ³ (proˇle-based) ¨ ¶Ô¤-¸É·¨¶μ¢μ° ¸¨¸É¥³μ° ± Éμ¤´μ£μ ¸Î¨ÉÒ¢ ´¨Ö. Š Éμ¤-
´Ò¥ ¶²μÐ ¤±¨ (¶Ô¤Ò), · ¸¶μ²μ¦¥´´Ò¥ ¢¤μ²Ó ± ¦¤μ°  ´μ¤´μ° ¶·μ¢μ²μÎ±¨, ¸μ-
¥¤¨´ÖÕÉ¸Ö ¶μ ¤¨ £μ´ ²Ö³, μ¡· §ÊÖ ¸É·¨¶Ò, ¶¥·¥¸¥± ÕÐ¨¥ ¶μ¤ Ê£²μ³ ±  ´μ¤´μ°
¶·μ¢μ²μÎ±¥ ¤¥É¥±Éμ·. � ²¨Î¨¥ ¤¢ÊÌ ± Éμ¤´ÒÌ ±μμ·¤¨´ É ¨  ´μ¤´μ° ¶·μ¢μ²μÎ±¨
¶μ§¢μ²Ö¥É ·¥Ï ÉÓ ¶·μ¡²¥³Ê ¨¤¥´É¨Ë¨± Í¨¨ ¸μ¡ÒÉ¨° ¸ ¡μ²ÓÏμ° ³´μ¦¥¸É¢¥´´μ-
¸ÉÓÕ ¢ μ¤´μ³ ¤¥É¥±Éμ·¥.

� ¡μÉ  ¢Ò¶μ²´¥´  ¢ ‹ ¡μ· Éμ·¨¨ Ö¤¥·´ÒÌ ¶·μ¡²¥³ ¨³. ‚.�. „¦¥²¥¶μ¢ 
�ˆŸˆ.
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Baturitskii M.A. et al. P13-2011-43
Detector with a Proˇle-Based Cathode and the Two-Coordinate
Pad-Strip Readout System

A detector with a proˇle-based cathode and a pad-strip cathode readout system
is experimentally investigated. Cathode pads arranged along each anode wire are
diagonally interconnected and make up strips that cross the detector at an angle with
respect to the anode wire. Two cathode coordinates and an anode wire allow unique
identiˇcation of events with high multiplicity in one detector.

The investigation has been performed at the Dzhelepov Laboratory of Nuclear
Problems, JINR.
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‚ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö ¢ Ë¨§¨±¥ ¢Ò¸μ±¨Ì Ô´¥·£¨° Ï¨·μ±μ¥ · ¸¶·μ¸É· ´¥´¨¥
¶μ²ÊÎ¨²¨ É·¥±μ¢Ò¥ ¤¥É¥±Éμ·Ò c ¶·μË¨²¨·μ¢ ´´Ò³ ± Éμ¤μ³, ¸ ³Ò³¨ ¨§¢¥¸É-
´Ò³¨ ¨§ ±μÉμ·ÒÌ Ö¢²ÖÕÉ¸Ö ®É·Ê¡±¨ ˆ ·μÎÎ¨¯ (Iarocci tubes) [1, 2]. �¸´μ¢-
´Ò³ ¶·¥¨³ÊÐ¥¸É¢μ³ É ±¨Ì ¤¥É¥±Éμ·μ¢ Ö¢²ÖÕÉ¸Ö ¶·μ¸ÉμÉ  ¨Ì ±μ´¸É·Ê±Í¨¨ ¨
¢μ§³μ¦´μ¸ÉÓ ³μ¤Ê²Ó´μ£μ ¨§£μÉμ¢²¥´¨Ö, É. ¥. ¢μ§³μ¦´μ¸ÉÓ ´ ¡μ·  ¡μ²ÓÏ¨Ì ¶μ
¶²μÐ ¤¨ ¤¥É¥±Éμ·μ¢ ¨§ μ¤´μÉ¨¶´ÒÌ Ô²¥³¥´Éμ¢. � ¤¥¦´μ¸ÉÓ · ¡μÉÒ É ±μ£μ ¤¥-
É¥±Éμ·  μ¶·¥¤¥²Ö¥É¸Ö É¥³, ÎÉμ ¢ÒÌμ¤ ¨§ ¸É·μÖ μ¤´μ° ¶·μ¢μ²μÎ±¨ ´¥ ¶·¨¢μ¤¨É
± ´ ·ÊÏ¥´¨Õ · ¡μÉÒ ¢¸¥£μ ¤¥É¥±Éμ·  ¢ Í¥²μ³.

‚μ§³μ¦´μ¸ÉÓ μ¶·¥¤¥²¥´¨Ö ±μμ·¤¨´ É ¢¤μ²Ó ¶·μ¢μ²μÎ±¨ ¸ ¶μ³μÐÓÕ ¢´¥Ï-
´¨Ì ¸É·¨¶μ¢, ¶¥·¶¥´¤¨±Ê²Ö·´ÒÌ  ´μ¤´Ò³ ¶·μ¢μ²μÎ± ³, ¢ ®É·Ê¡± Ì ˆ ·μÎ-
Î¨¯ ¨§ÊÎ ² ¸Ó ¢μ ³´μ£¨Ì · ¡μÉ Ì [3]. ’ ±μ° ¢ ·¨ ´É ¸Î¨ÉÒ¢ ´¨Ö ¤ ¥É ¶·μ-
¸É· ´¸É¢¥´´μ¥ · §·¥Ï¥´¨¥ ¢¤μ²Ó ¶·μ¢μ²μÎ±¨ ∼ 300Ä400 ³±³, ´μ ´¥ ·¥Ï ¥É
¶·μ¡²¥³Ê ³´μ¦¥¸É¢¥´´μ¸É¨ ¢ μ¤´μ³ ¤¥É¥±Éμ·¥.

�¨¸. 1. ‘Ì¥³  ¤¥É¥±Éμ·  ¸ ¶·μË¨²¨·μ¢ ´´Ò³ ± Éμ¤μ³ ¨ ¶Ô¤-¸É·¨¶μ¢μ£μ ± Éμ¤  ¸ Ê¸¨-
²¨É¥²Ö³¨: 1 Å ¶·μË¨²¨·μ¢ ´´Ò° ± Éμ¤ ( ²Õ³¨´¨¥¢Ò° ¶·μË¨²Ó); 2 Å ¶Ô¤-¸É·¨¶μ¢Ò°
± Éμ¤; 3.1. . . 3.4 Å ¢ÒÌμ¤Ò ¶Ô¤-¸É·¨¶μ¢,  1. . .  8 Å  ´μ¤´Ò¥ ¶·μ¢μ²μÎ±¨
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‚ ´ Ï¥° · ¡μÉ¥ ¨¸¸²¥¤μ¢ ² ¸Ó ¢μ§³μ¦´μ¸ÉÓ ¨¸¶μ²Ó§μ¢ ´¨Ö ¤²Ö μ¶·¥¤¥-
²¥´¨Ö ±μμ·¤¨´ ÉÒ ¢¤μ²Ó  ´μ¤´μ° ¶·μ¢μ²μÎ±¨ ¤¥É¥±Éμ·  ¸ ¶·μË¨²¨·μ¢ ´´Ò³
± Éμ¤μ³ ¸¨¸É¥³Ò ± Éμ¤´ÒÌ ¶Ô¤μ¢ ¸μ ¸Éμ·μ´Ò μÉ±·ÒÉμ° Î ¸É¨ ¶·μË¨²Ö. �Ô¤Ò
· ¸¶μ²μ¦¥´Ò ¢¤μ²Ó  ´μ¤´μ° ¶·μ¢μ²μÎ±¨. �² £μ¤ ·Ö ÔËË¥±ÉÊ Ô±· ´¨·μ¢±¨
¡μ±μ¢Ò³¨ ¸É¥´± ³¨ ¶·Ö³μÊ£μ²Ó´μ° ÖÎ¥°±¨ ¶·μË¨²Ö ¸¨£´ ²Ò ´  ¶Ô¤Ò ¢ ¸μ-
¸¥¤´¨Ì ÖÎ¥°± Ì ´¥ ´ ¢μ¤ÖÉ¸Ö. ‚¸¥ ¶Ô¤Ò ¸μ¥¤¨´ÖÕÉ¸Ö ¢ ¸¢μ¥μ¡· §´Ò¥ ¸É·¨¶Ò
¶μ¤ ¸¨³³¥É·¨Î´Ò³¨ Ê£² ³¨ ±  ´μ¤´μ° ¶·μ¢μ²μÎ±¥, ± ± ¶μ± § ´μ ´  ·¨¸. 1. ‚
·¥§Ê²ÓÉ É¥ ³Ò ¶μ²ÊÎ ¥³ ¢ ·¨ ´É ¶Ô¤μ¢μ£μ ¤¥É¥±Éμ· , ´μ ¸ Ê¶·μÐ¥´´μ° ¸¨¸É¥-
³μ° ¸Î¨ÉÒ¢ ´¨Ö.

’ ±¨³ μ¡· §μ³, ¨³¥¥É¸Ö ¤¢ÊÌ±μμ·¤¨´ É´ Ö ¸¨¸É¥³  ± Éμ¤´ÒÌ ¶Ô¤μ¢ ¨ ¸
ÊÎ¥Éμ³ ´ ²¨Î¨Ö É·¥ÉÓ¥° ±μμ·¤¨´ ÉÒ Å ¸¨£´ ²  ¸  ´μ¤´μ° ¶·μ¢μ²μÎ±¨ Å ·¥-
 ²¨§Ê¥É¸Ö ¢μ§³μ¦´μ¸ÉÓ ¨¤¥´É¨Ë¨Í¨·μ¢ ÉÓ É·¥±¨ Î ¸É¨Í ¢ Ê¸²μ¢¨ÖÌ ¡μ²ÓÏμ°
³´μ¦¥¸É¢¥´´μ¸É¨ ¢ μ¤´μ° ¶²μ¸±μ¸É¨ ¤¥É¥±Éμ· .

	±¸¶¥·¨³¥´É ²Ó´Ò° ¤¥É¥±Éμ· ¡Ò² ¨§£μÉμ¢²¥´ ´  μ¸´μ¢¥ ¸É ´¤ ·É´μ°
®É·Ê¡±¨ ˆ ·μÎÎ¨¯, ¨¸¶μ²Ó§μ¢ ¢Ï¥°¸Ö ¢ Ô±¸¶¥·¨³¥´É Ì COMPASS: μÉ±·ÒÉÒ°
 ²Õ³¨´¨¥¢Ò° ¶·μË¨²Ó ¸ Éμ²Ð¨´μ° ¸É¥´μ± 0,6 ³³. ‚´ÊÉ·¥´´¨° · §³¥· ± ¦¤μ°
¨§ 8 ÖÎ¥¥± 9,4× 9,4 ³³. � ¸¸ÉμÖ´¨¥ ³¥¦¤Ê Í¥´É· ³¨ ÖÎ¥¥± 10 ³³. �´μ¤Ò ¢Ò-
¶μ²´¥´Ò ¨§ §μ²μÎ¥´μ° ¢μ²ÓË· ³μ¢μ° ¶·μ¢μ²μÎ±¨ ¤¨ ³¥É·μ³ 30 ³±³.

�² É  ¸ ¶Ô¤-¸É·¨¶μ¢μ° ¸¨¸É¥³μ° ± Éμ¤μ¢ ¶·¥¤¸É ¢²Ö¥É ¸μ¡μ° μ¤´μ¸Éμ-
·μ´´¥ Ëμ²Ó£¨·μ¢ ´´ÊÕ ¸É¥±²μÉ¥±¸Éμ²¨Éμ¢ÊÕ ¶² ÉÊ · §³¥·μ³ 80 × 40 ³³ ¸
´ ´¥¸¥´´Ò³¨ ´  ´¥¥ ¶Ô¤ ³¨. ‘μ¥¤¨´¥´¨¥ ¶Ô¤μ¢ ³¥¦¤Ê ¸μ¡μ° ¸¤¥² ´μ ¶μ ¶·μ-
É¨¢μ¶μ²μ¦´μ° ¸Éμ·μ´¥ ¶² ÉÒ.

� §³¥· ¶Ô¤μ¢ ¤²Ö ¤ ´´μ° ¸¥·¨¨ ¨§³¥·¥´¨° 9×5 ³³ (9 ³³ ¶μ¶¥·¥±  ´μ¤´μ°
¶·μ¢μ²μÎ±¨ ¨ 5 ³³ ¢¤μ²Ó). �´μ¤´ Ö ¶·μ¢μ²μÎ±  ¶·μÌμ¤¨É ÉμÎ´μ ¶μ μ¸¨
¶Ô¤μ¢. ‚Ò¸μ±μ¥ ´ ¶·Ö¦¥´¨¥ ¶μ¤ ¥É¸Ö ´   ´μ¤´Ò¥ ¶·μ¢μ²μÎ±¨, ¨ ¸¨£´ ²Ò ¸
´¨Ì ¸´¨³ ÕÉ¸Ö Î¥·¥§ ¢Ò¸μ±μ¢μ²ÓÉ´Ò¥ ±μ´¤¥´¸ Éμ·Ò. ‚μ§³μ¦´μ ± ± ¢´¥Ï´¥¥,

�¨¸. 2. ‘Ì¥³  ¤¥É¥±Éμ·  ¨ Ô±¸¶¥·¨³¥´É ²Ó´μ° Ê¸É ´μ¢±¨: 1 Å ¨¸ÉμÎ´¨± Sr90; 2 Å ±μ²-
²¨³ Éμ·Ò ¤¨ ³¥É·μ³ 2 ³³; 3 Å £ §μ¨§μ²¨·ÊÕÐ Ö μ¡μ²μÎ± ; 4 Å ¶² É  ¶Ô¤-¸É·¨¶μ¢μ£μ
± Éμ¤ ; 5 Å ¸Í¨´É¨²²ÖÉμ· 5 × 5 × 2 ³³; 6 Å £ §μ¢μ¥ Ê¶²μÉ´¥´¨¥; 7 Å  ²Õ³¨´¨¥¢Ò°
¶·μË¨²Ó 9,6 × 9,6 ³³
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É ± ¨ ¢´ÊÉ·¥´´¥¥ ¶μ μÉ´μÏ¥´¨Õ ±  ´μ¤´μ° ¶·μ¢μ²μÎ±¥ · §³¥Ð¥´¨¥ ¶Ô¤μ¢.
‚ ´ Ï¨Ì ¨§³¥·¥´¨ÖÌ ¨¸¶μ²Ó§μ¢ ²¸Ö ¢´ÊÉ·¥´´¨° ¢ ·¨ ´É. ’μÎ´ Ö Ë¨±¸ Í¨Ö
± Éμ¤´ÒÌ ¶Ô¤μ¢ μÉ´μ¸¨É¥²Ó´μ  ´μ¤´ÒÌ ¶·μ¢μ²μÎ¥± μ¡¥¸¶¥Î¨¢ ² ¸Ó ¶ § ³¨ ¢
¶² É¥, ±Ê¤  ¶μ¶ ¤ ÕÉ ·¥¡·   ²Õ³¨´¨¥¢μ£μ ¶·μË¨²Ö.

‘Ì¥³  ¤¥É¥±Éμ·  ¨ Ô±¸¶¥·¨³¥´É ²Ó´μ° Ê¸É ´μ¢±¨ ¶·¨¢¥¤¥´  ´  ·¨¸. 2.
„¥É¥±Éμ· ¸ ¶Ô¤-¸É·¨¶μ¢Ò³ ± Éμ¤μ³ ¶μ³¥Ð ²¸Ö ³¥¦¤Ê ±μ²²¨³¨·μ¢ ´´Ò³ ¨¸-
ÉμÎ´¨±μ³ Sr90 ¨ ¸Í¨´É¨²²ÖÍ¨μ´´Ò³ ¸Î¥ÉÎ¨±μ³ 5 × 5 × 2 ³³. „¨ ³¥É· ±μ²-
²¨³ Éμ·  2 ³³. „²Ö · ¡μÉÒ ¸ ¨¸ÉμÎ´¨±μ³ ¢  ²Õ³¨´¨¥¢μ³ ¶·μË¨²¥ ¢¤μ²Ó
 ´μ¤´μ° ´¨É¨ ¸¤¥² ´  Ð¥²Ó Ï¨·¨´μ° 0,5 ³³. ’ ± Ö ¦¥ Ð¥²Ó ¸¤¥² ´  ¢ ¶² É¥
¸ ¶Ô¤ ³¨ ¨ £ §μ¨§μ²¨·ÊÕÐ¥° μ¡μ²μÎ±¥.

‘Í¨´É¨²²ÖÍ¨μ´´Ò° ¸Î¥ÉÎ¨± ¨ ¸¨£´ ² ¸  ´μ¤´μ° ´¨É¨ ¨¸¶μ²Ó§μ¢ ²¨¸Ó ¤²Ö
É·¨££¥· . ‘ ³ ¤¥É¥±Éμ· ¸ ¶μ³μÐÓÕ ¶·¥Í¨§¨μ´´μ° ³¥Ì ´¨Î¥¸±μ° ¸¨¸É¥³Ò,
μ¡¥¸¶¥Î¨¢ ÕÐ¥° ÉμÎ´μ¸ÉÓ 10 ³±³, ³μ£ ¶¥·¥³¥Ð ÉÓ¸Ö μÉ´μ¸¨É¥²Ó´μ ¨¸ÉμÎ´¨± 

� · ³¥É·Ò Ô²¥±É·μ´¨±¨, ¨¸¶μ²Ó§μ¢ ¢Ï¥°¸Ö ¢ ¨§³¥·¥´¨ÖÌ

� · ³¥É· Ampl8-3 Š�’�„-1
‚Ìμ¤´μ¥ ¸μ¶·μÉ¨¢²¥´¨¥, �³ 50 50
ŠμÔËË¨Í¨¥´É ¶·¥μ¡· §μ¢ ´¨Ö 70 ³‚/³±� < 6 ³‚/ËŠ²
� ¸¸¥¨¢ ¥³ Ö ³μÐ´μ¸ÉÓ, ³‚É/± ´ ² < 80 < 17
	±¢¨¢ ²¥´É´Ò° ¢Ìμ¤´μ° ÏÊ³μ¢μ° Éμ±
(RMS), ´�

40 (‘¤ = 0)
60 (‘¤ = 60 ¶”)

Å

	±¢¨¢ ²¥´É´Ò° ¢Ìμ¤´μ° ÏÊ³μ¢μ° § ·Ö¤
(RMS), Ô²¥±É·μ´μ¢

Å 2400 + 12/¶”

—¨¸²μ ± ´ ²μ¢ ¢ ±μ·¶Ê¸¥ 8 16

�¨¸. 3. “¸É ´μ¢²¥´´μ¥ ¶μ²μ¦¥´¨¥ · ¤¨μ ±É¨¢´μ£μ ¨¸ÉμÎ´¨±  (X) ¨ ¨§³¥·¥´´μ¥ (Y )
¶·¨ 3,40 ±‚
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�¨¸. 4. ‘Ê³³ ·´Ò° ¸¶¥±É· § ·Ö¤μ¢, ´ ¢¥¤¥´´ÒÌ ´  ¶Ô¤Ò, ¢ μ¤¨´μÎ´ÒÌ ¸μ¡ÒÉ¨ÖÌ ¢
μÉ´μ¸¨É¥²Ó´ÒÌ ¥¤¨´¨Í Ì ¨ ¨§³¥·¥´¨¥ ±μμ·¤¨´ ÉÒ ¤²Ö μ¤´μ£μ ¶μ²μ¦¥´¨Ö ¨¸ÉμÎ´¨± 
¢¤μ²Ó  ´μ¤´μ° ¶·μ¢μ²μÎ±¨ ¶·¨ ´ ¶·Ö¦¥´¨¨ 3,40 ±‚

¨ ¸Í¨´É¨²²ÖÉμ· . ‘¨£´ ²Ò ¸ ¶Ô¤μ¢ÒÌ ¸É·¨¶μ¢ Ê¸¨²¨¢ ²¨¸Ó 16-± ´ ²Ó´Ò³ ± -
Éμ¤´Ò³ Ê¸¨²¨É¥²¥³ ´  μ¸´μ¢¥ ³¨±·μ¸Ì¥³Ò Š�’�„-1 [4] ¨ ¶μ¤ ¢ ²¨¸Ó ´  ¡²μ±
¤¨¸±·¥É¨§ Í¨¨ Ëμ·³Ò ¨³¶Ê²Ó¸  (waveform digitizers) VME CAEN V1720 ¸ Î -
¸ÉμÉμ° ¤¨¸±·¥É¨§ Í¨¨ 250 ŒƒÍ ¨ 12-· §·Ö¤´Ò³ �–� [5]. ‘¨£´ ²Ò ¸  ´μ¤´ÒÌ
¶·μ¢μ²μÎ¥± Ê¸¨²¨¢ ²¨¸Ó 8-± ´ ²Ó´Ò³ Ê¸¨²¨É¥²¥³ Ampl8-3 [6], ¨¸¶μ²Ó§Ê¥³Ò³
¢ Ô±¸¶¥·¨³¥´É Ì D0 (FNAL) [7] ¨ COMPASS (CERN) [8]. �¡¥ ³¨±·μ¸Ì¥³Ò
Ê¸¨²¨É¥²Ö · §· ¡μÉ ´Ò ¢ � Í¨μ´ ²Ó´μ³ Í¥´É·¥ Ë¨§¨±¨ Î ¸É¨Í ¨ ¢Ò¸μ±¨Ì
Ô´¥·£¨° ¢ Œ¨´¸±¥ (¸³. É ¡²¨ÍÊ).
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Šμμ·¤¨´ É  ¢¤μ²Ó ¶·μ¢μ²μÎ±¨ μ¶·¥¤¥²Ö¥É¸Ö ³¥Éμ¤μ³ ´ Ìμ¦¤¥´¨Ö Í¥´-
É·  ÉÖ¦¥¸É¨ · ¸¶·¥¤¥²¥´¨Ö § ·Ö¤μ¢ ´  ¶Ô¤-¸É·¨¶ Ì. � ¤μ μÉ³¥É¨ÉÓ, ÎÉμ ¨¸-
¶μ²Ó§μ¢ ´¨¥ É¥Ì´¨±¨ ¤¨¸±·¥É¨§ Í¨¨ Ëμ·³Ò ¨³¶Ê²Ó¸  ¤ ¥É ¤μ¶μ²´¨É¥²Ó´Ò¥
¢μ§³μ¦´μ¸É¨. •μ·μÏ¥¥ ¢·¥³¥´´μ¥ · §·¥Ï¥´¨¥ Ô²¥±É·μ´¨±¨ ¶μ§¢μ²Ö¥É ¶·¨
¶μ³μÐ¨ ¸¨£´ ²μ¢ ¸ ¶Ô¤-¸É·¨¶μ¢ ¨§³¥·ÖÉÓ ¢·¥³Ö ¤·¥°Ë  ¨, ¸μμÉ¢¥É¸É¢¥´´μ,
¶¥·¶¥´¤¨±Ê²Ö·´ÊÕ ±μμ·¤¨´ ÉÊ μÉ´μ¸¨É¥²Ó´μ ¶·μ¢μ²μÎ±¨. �  ·¨¸. 3 ¶μ± § ´μ
¶μ²ÊÎ¥´´μ¥ ³¥Éμ¤μ³ ¨§³¥·¥´¨Ö Í¥´É·  ÉÖ¦¥¸É¨ ´ ¢¥¤¥´´ÒÌ ´  ¸É·¨¶ Ì ¸¨£-
´ ²μ¢ · ¸¶·¥¤¥²¥´¨¥ ±μμ·¤¨´ É É·¥±μ¢ μÉ´μ¸¨É¥²Ó´μ ·¥ ²Ó´μ£μ ¶μ²μ¦¥´¨Ö
¨¸ÉμÎ´¨± .

‘Ê³³ ·´Ò° § ·Ö¤, § ·¥£¨¸É·¨·μ¢ ´´Ò° ´  ¶Ô¤ Ì, ¨ ¸μμÉ¢¥É¸É¢ÊÕÐ¥¥ ¶·μ-
¸É· ´¸É¢¥´´μ¥ · ¸¶·¥¤¥²¥´¨¥ É·¥±μ¢ ¢¤μ²Ó  ´μ¤´μ° ¶·μ¢μ²μÎ±¨ ¶·¨¢¥¤¥´Ò
´  ·¨¸. 4. �·¨ ÔÉμ³ ¸Ê³³ ·´Ò° § ·Ö¤, ´ ¢¥¤¥´´Ò° ´  ¶Ô¤Ò, ¶·Ö³μ ¶·μ¶μ·-
Í¨μ´ ²¥´ § ·Ö¤Ê  ´μ¤  ¨ ¸μ¸É ¢²Ö¥É μ±μ²μ 25% μÉ ¶μ²´μ£μ § ·Ö¤  ´   ´μ¤¥.
�μ¸±μ²Ó±Ê ¨¸¶μ²Ó§Ê¥³Ò¥ ´ ³¨ ±μ²²¨³ Éμ·Ò ¨³¥²¨ ¤¨ ³¥É· 2 ³³, Éμ ¨§ ¶·μ-
¸É· ´¸É¢¥´´μ£μ · ¸¶·¥¤¥²¥´¨Ö ³μ¦´μ ¸¤¥² ÉÓ ¢Ò¢μ¤ μ Éμ³, ÎÉμ ÉμÎ´μ¸ÉÓ ¨§³¥-
·¥´¨Ö ±μμ·¤¨´ ÉÒ ¢¤μ²Ó ¶·μ¢μ²μÎ±¨ ³¥´¥¥ 100 ³±³. 	Éμ §´ Î¥´¨¥ ¸μ¢¶ ¤ ¥É
¸ É¥μ·¥É¨Î¥¸±μ° μÍ¥´±μ°, ¸¤¥² ´´μ° ¢ · ¡μÉ¥ [9].

’ ±¨³ μ¡· §μ³, ¶·¥¤²μ¦¥´  ¶·μ¸É Ö ¨ Ô±μ´μ³¨Î´ Ö ¸Ì¥³  ± Éμ¤´μ£μ ¸Î¨-
ÉÒ¢ ´¨Ö ¸ ¶·μË¨²¨·μ¢ ´´ÒÌ ¤¥É¥±Éμ·μ¢ É¨¶  ®É·Ê¡μ± ˆ ·μÎÎ¨¯, ¶μ§¢μ²ÖÕ-
Ð Ö ¶·μ¢μ¤¨ÉÓ ¨¤¥´É¨Ë¨± Í¨Õ É·¥±μ¢ ¢ ³´μ£μÎ ¸É¨Î´ÒÌ ¸μ¡ÒÉ¨ÖÌ ¨ ¨§³¥-
·ÖÉÓ ±μμ·¤¨´ ÉÊ ¢¤μ²Ó ¶·μ¢μ²μÎ±¨ ¸ ÉμÎ´μ¸ÉÓÕ ²ÊÎÏ¥ 100 ³±³.

� ¡μÉ  ¢Ò¶μ²´¥´  ¶·¨ ¶μ¤¤¥·¦±¥ �””ˆ, £· ´É 11-02-01472-a, ¨ ��””ˆ,
£· ´É ”10„-006.
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